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(54) Rotatable cartridge engaging assembly 

(57) A cartridge engaging assembly (12, 150) for 
translating a cartridge (1 8, 22, 38) is disclosed. The car- 
tridge engaging assembly (12, 150) may include a line- 
arty translatable cartridge engaging device (30, 152) 
adapted to engage a cartridge (18, 22, 38), and a first 
drive assembly (70, 1 54) operably connected to the car- 
tridge engaging device (30, 1 52) which is adapted to lin- 
early translate the cartridge engaging device (30, 152) 
in a lateral direction (60). A second drive assembly (80, 
170) is operably connected to the cartridge engaging 
device (30, 1 52) and is adapted to linearly translate the 
cartridge engaging device (30, 152) in a longitudinal di- 
rection (82, 172). A third drive assembly (100, 200) is 



operably connected to the cartridge engaging device 
(30, 1 52) and is adapted to rotate the cartridge engaging 
device (30, 152) around an axis (CO, DD). In one em- 
bodiment, the cartridge engaging assembly (1 2) also in- 
cludes a flip latch assembly (62), and the second drive 
assembly (80) and the third drive assembly (100) use 
the same motor (86). One or two tracking devices 140, 
1 44, 1 46) such as a bar code reader may also be includ- 
ed. A cartridge handling system (10) utilizing the car- 
tridge engaging assembly (12, 150) of the present in- 
vention is also disclosed, as is a method (112) for rotat- 
ing a cartridge engaging device (30) of the cartridge en- 
gaging assembly (12) of the present invention. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a 5 
cartridge handling system for storing and translating da- 
ta cartridges, and more specifically to a cartridge engag- 
ing assembly which is rotatable In order to access more 
than one plane of cartridge locations. 

10 

BACKGROUND OF THE INVENTION 

[0002] Data storage in the computer industry is ac- 
complished in a number of ways. Forexample, data may 
be stored on tape, compact disk, "floppy" or "hard" disk, 
and the like. Oftentimes, data storage media which is 
transferrable from one location to another Is housed 
within a parallelepiped-shaped cartridge. However, It is 
to be understood lhal the Icmi "cartridge" as used herein 
includes other types of storage media and should not 
be construed to timit the present invention to be utilized 
only with data cartridges. 

[0003] Data storage systems are used to store data 
storage media devices such as data cartridges at known 
locations and to retrieve desired cartridges so that data 2s 
may be written to or read from the cartridges. Such data 
storage and handling systems are often referred to as 
"juke box" data storage systems, particulariy if they can 
accommodate a large number of individual data car- 
tridges. 30 
[0004] A data storage handling system may include a 
cartridge engaging assembly or "picker which is adapt- 
ed to retrieve a data cartridge and transfer the cartridge 
from one location to another, such as from a cartridge 
storage array to a read/write drive. The drive may then 35 
be used to read data from or write data to the cartridge. 
Once the read/write operation is complete, the cartridge 
engaging assembly may withdraw the data cartridge 
from the drive and return it to the appropriate location 
within the cartridge storage array. Cartridge engaging 40 
assemblies are described in U.S. Patent No. 5,010,536 
for CARTRIDGE HANDLING SYSTEM. U.S. Patent Ap- 
plcation Serial No. 09/045,558 lor CARTRIDGE EN- 
GAGING ASSEMBLY WITH RACK DRIVE THUMB AC- 
TUATOR SYSTEM and U.S. Patent Application Serial 45 
No. 09/237,516 for IMPROVED THUMB REFERENC- 
ING AND DRIVE SYSTEM, which are each hereby spe- 
cifically incorporated for all that is contained therein. 
[0005] There are some cartridge engaging assem- 
blies which can access only a single plane of cartridge 50 
locations. Such a cartridge engaging assembly may be 
connected to a drive assembly which translates the as- 
sembly in a linear direction along a row of cartridge lo- 
cations. There are also several different types of car- 
tridge engaging assemblies which are capable of ac- 55 
cessing more than one plane of cartridge locations. 
[0006] For example, a "pass-through" cartridge en- 
gaging assembly is capable of gripping cartridges which 
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are aligned opposite one another along two parallel 
planes. Typically, friction belts or rollers are used to grip 
and translate the cartridges within the cartridge engag- 
ing assembly. The two-plane access results in a more 
dense product architecture. However, there are a 
number of problems associated with "pass-through" 
cartridge engaging assemblies. The design of the as- 
sembly necessarily becomes significantly more com- 
plex and is subject to greater unreliability due to this 
complexity. The number of components in such an as- 
sembly is typbally more than twice the number of com- 
ponents in a single-plane cartridge engaging assembly. 
Furthermore, friction gripping of the cartridges relies on 
developing a consistently high enough normal force and 
fiction coefficient in order to extract, translate, and insert 
media from and into storage locations and read/write 
drives. In addition, since "pass-through" cartridge en- 
gaging assemblies are not adapted to rotate the car- 
tridges, cartridges will be facing front-forward in one 
plane and front-reanvard in the other plane. Thus, car- 
tridge storage locations must either be adapted to ac- 
cept cartridges in both orientations (front-reanward and 
fro nt-f onward), or two different types of cartridge storage 
locations must be included in a system with a pass- 
through cartridge engaging assembly. Furthemiore, in 
systems in which the cartridges are scanned by some 
type of tracking device such as a bar code reader, the 
system must be provided with two tracking devices (one 
facing each plane of cartridges), and cartridges must 
have bar code labels on both the front and the back 
thereof. Alternately, a tracking device may be located 
within the cartridge engaging assembly, whereby a car- 
tridge with a bar code label on only one side thereof 
(usually the front) must be loaded into the cartridge en- 
gaging assembly in order to read the label. This results 
in a significant time delay in all but the smallest of sys- 
tems. A tracking system for a cartridge engaging assem- 
bly is shown and described in U.S. Patent Application 
Serial No. 09/292,781 for LOW POWER ILLUMINA- 
TOR, which is hereby specifteally Incorporated for all 
that is contained therein. 

[0007] Another type of cartridge engaging assembly 
which is adapted to access more than one plane of car- 
tridge locations is shown and described in U.S. Patent 
Application Serial No. 09/045,134 entitled MULTI- 
PLANE TRANSLATING CARTRIDGE HANDLING AS- 
SEMBLY, whch is hereby specifically incorporated for 
all that is contained therein. This assembly is provided 
with a track which is located along two or three planes 
of cartridge locations. The assembly includes a pinion 
gear which engages the track and allows the assembly 
to be translated along the multi-plane track. A disadvan- 
tage of this assembly is that, in order to access two car- 
tridge locations located opposite one another in parallel 
planes, the assembly must be translated half-way 
around the track. It would be much more advantageous 
to provide a cartridge engaging assembly which is able 
to simply rotate to access an opposing cartridge loca- 
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tlon. 

[0008] Thus, a need exists for a cartridge engaging 
assembly which is adapted to rotate in order to access 
cartridge locations in more than one plane. Such a sys- 
tem should be simply constructed, with a minimal s 
number of components. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a cartridge io 
engaging assembly for translating a cartridge. The car- 
tridge engaging assembly may include a linearly trans- 
latable cartridge engaging device adapted to engage a 
cartridge, and a first drive assembly operably connected 
to the cartridge engaging device which is adapted to lin- is 
early translate the cartridge engaging device in a lateral 
direction. The first drive assembly may comprise a first 
motor operably connected to a first drive train. A second 
drive assembly is operably connected to the cartridge 
engaging device and is adapted to linearly translate the 
cartridge engaging device in a longitudinal direction. 
The second drive assembly may comprise a second mo- 
tor operably connected to a second drive train. A third 
drive assembly is operably connected to the cartridge 
engaging device and is adapted to rotate the cartridge 
engaging device around an axis. 
[0010] In one embodiment, the third drive assembly 
may comprise the second motor operably connected to 
a third drive train. In this embodiment, the cartridge en- 
gaging assembly may further comprise a rotatable and 30 
lineariy translatable flip latch assembly. The third drive 
train may comprise a gear with a plurality of slots therein, 
and the flip latch assembly may comprise a tab which is 
engageable with one of the slots in order to rotate the 
flip latch assembly around the axis. 35 
[0011] In this embodiment, the cartridge engaging de- 
vice may furthercomprise an extending portion which is 
engageable with an extending portion on the flip latch 
assembly In order to translate the flip latch assembly in 
a reanward lateral direction. The flip latch assembly may 40 
further comprise a biasing device which urges the flip 
latch assembly in a fonA/ard lateral direction. 
[0012] In another embodiment of the cartridge engag* 
ing assembly, the second drive assembly and the third 
drive assembly use separate motors, and the cartridge ^5 
engaging assembly does not include a flip latch assem- 
bly for the cartridge engaging device. In this embodi- 
ment, the third drive assembly comprises a third motor 
operably connected to a third drive train. 
[0013] The cartridge engaging assembly of either em- so 
bodiment may further include a lineariy translatable, 
nonrotatable outer housing and a linearly translatable 
and rotatable inner housing rotatabty attached to the 
outer housing. The cartridge engaging device and flip 
latch assembly may be slidably attached to the inner 55 
housing. A tracking device such as a bar code reader 
may be positioned on the inner housing. Alternatively, a 
first tracking device may be positioned on the outer 
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housing and a second tracking device may be posi- 
tioned on the outer housing laterally opposite of the first 
tracking device. 

[0014] The present invention Is also directed to a car- 
tridge handing system utilizing the cartridge engaging 
assembly of either embodiment described herein. The 
cartridge handling system may further include a plurality 
of cartridge locations oriented along a first plane and a 
second plane. The cartridge engaging assembly is 
adapted to translate a cartridge from one of the cartridge 
locations to another cartridge location oriented along ei- 
ther plane. 

[0015] The present invention is also directed to a 
method for rotating a cartridge engaging device of the 
cartridge engaging assembly described above. The first 
step of the method involves aligning one of the slots on 
the gear with the tab on the flip latch assembly. The next 
step involves using the first drive assembly to lineariy 
translate the cartridge engaging device in a rearward lat- 
eral direction. The next step involves engaging the flip 
latch assembly with the cartridge engaging device. The 
next step involves using the first drive assembly and the 
cartridge engaging device to translate the flip latch as- 
sembly in a rearward lateral direction in order to engage 
the slot with the tab. The next step involves using the 
third drive assembly to rotate the gear 1 80 degrees. The 
final step involves lineariy translating the cartridge en- 
gaging assembly in a forward lateral direction in order 
to disengage the cartridge engaging device from the flip 
latch assembly and disengage the tab from the slot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Illustrative and presently pretended embodi- 
ments of the invention are shown in the accompanying 
drawings in which: 

Fig. 1 is a top view of a cartridge handling system 
utilizing the rotatable cartridge engaging assembly 
of the present invention; 

Fig. 2 is an isometric view of one embodiment of the 
cartridge engaging assembly of the present inven- 
tion; 

Fig. 3 is an isometric view of the cartridge engaging 
assembly of Fig. 2 during rotation thereof; 
Fig. 4 is an isometric view of the cartridge engaging 
assembly of Fig. 2 with the inner housing removed 
for clarity; 

Fig. 5 is a side view of the cartridge engaging as- 
sembly of Fig. 2; 

Fig. 6 is a front view of the cartridge engaging as- 
sembly of Fig. 2 with the outer housing removed for 
clarity; 

Fig. 7 is a flow chart illustrating a method for rotating 
a cartridge engaging device of the cartridge engag- 
ing assembly of Figs. 2-6; 

Fig. 8 is an isometric view of another embodiment 
of the cartridge engaging assembly of the present 
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invention, with components removed for clarity; and 
Fig. 9 is an isometric view of the cartridge engaging 
assembly of Fig, 8, with no components removed. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Fig. 1 is a top view of a cartridge handling sys- 
tem 10 utilizing the cartridge engaging assembly 12 of 
the present invention. It is to be understood that the car- 
tridge engaging assembly 12 may be utilized within any 
multi-plane cartridge handling system, and is not limited 
to the one shown in Fig. 1 . The cartridge handling sys- 
tem 10 may comprise a first array of cartridge locations 
14 oriented along a first plane AA and a second array 
of cartridge locations 16 oriented along a second plane 
BB, which is parallel to the first plane AA. The cartridge 
locations (e.g. , 1 4) may be comprised of any desired ar- 
rangement of cartridge storage slots 24 and read/write 
drives 26. Each of the cartridges (e.g., 18) within an ar- 
ray of cartridge locations (e.g. , 1 4) are oriented such that 
the front (e.g., 20) of the cartridge is facing outwardly 
toward the cartridges (e.g., 22) in the opposite array (e. 
g., 16). The cartridge engaging assembly 12 is adapted 
to rotate in order to access the cartridges and read/write 
drives located along either plane AA, BB, as described 
in further detail below. 

[001 8] Figs. 2-6 illustrate one embodiment of the car- 
tridge engaging assembly 12 of the present invention. 
The cartridge engaging assembly 12 may comprise a 
cartridge engaging device 30 which may be any device 
adapted to engage a cartridge 38 (Fig. 3), including but 
not limited to the device shown in Figs. 2-6. The car- 
tridge engaging device 30 may be of the type described 
in U.S. Patent Application Serial Nos. 09/045,558 and 
09/237,516, which were incorporated by reference 
above. As shown in Fig. 2, the cartridge engaging device 
30 may comprise at least one latch 32 which is adapted 
to engage one or more notches (not shown) In a car- 
tridge 38 (Fig. 3). It is to be understood that the present 
invention may alternatively accommodate a cartridge 
engaging device with two latches (not shown) which are 
adapted to engage notches (not shown) on the top and 
bottom (or sides) of a cartridge, such as the cartridge 
engaging device shown In U.S. Patent No. 5,010,536, 
which was incorporated by reference above. 
[0019] As shown in Figs. 2 and 3, the cartridge engag- 
ing assembly 12 may further comprise a rotatable inner 
housing 40 which houses the cartridge engaging device 
30, and a lineariy translatable outer housing 48. The in- 
ner housing 40 may be rotatably attached to the outer 
housing 48 with a peg 42, pin, or the like (Figs. 2, 3 and 
6) at the top thereof which may be attached to or inte- 
grally fonned with the inner housing 40. The peg 42 may 
extend through an opening 50 (Fig. 4) in the outer hous- 
ing 48. The inner housing 40 is rotatable around axis 
CC in direction 52 (Figs. 2 and 3). During rotation, the 
cartridge engaging device 30 may be engaged with a 
cartridge 38 as shown in Fig. 3, but the cartridge engag- 



ing device 30 may also be rotated without a cartridge. 
The outer housing 48 is fixed relative to the inner hous- 
ing 40, i.e., the outer housing 48 does not rotate. The 
outer housing 48 may be open on two sides 56, 57, 
5 thereof to allow the inner housing 40 adequate "swing" 
area, as shown in Fig. 3. The outer housing 48 may fur- 
ther comprise a first opening 58 and a second opening 
59 located opposite the first opening which are sized to 
allow a cartridge 38 to pass therethrough. 
10 [0020] The cartridge engaging device 30 may be lin- 
early translatable in a lateral direction 60 (Figs. 4 and 5) 
such that a cartridge 38 engaged thereby can be drawn 
Into the inner housing 40 as shown in Fig. 3, and pushed 
out of the housings 40, 48 and into a cartridge location 
'5 14, 16, Fig. 1. As best shown in Figs. 5 and 6, the car- 
tridge engaging device 30 may comprise a first outward- 
ly projecting portion 36 and a second outwardly project- 
ing portion 37 which may be slldably received within 
grooves 46, 47 in the inner housing 40. The cartridge 
engaging assembly 1 2 may further comprise a flip latch 
assembly 62 (Figs. 4-6) which may be slidably housed 
within the inner housing 40. The flip latch assembly 62 
is also iineahy translatable in a lateral direction 60 
through engagement by the cartridge engaging assem- 
bly 12, as described in further detail below. As best 
shown in Fig. 5, the flip latch assembly 62 may further 
comprise a forward stop 66 and a rear stop 68 which 
may extend through one or more openings (not shown) 
in the bottom 44 of the inner housing 40 (only one side- 
wall 41 , Figs. 3 and 5, of the housing 40 is shown In Fig. 
5). The f onward stop 66 may contact the forward end of 
the opening(s) in order to halt the translation of the flip 
latch assembly 62 in the forward lateral direction 63. The 
approximate position of the forward end of the opening 
(s) is indicated by a dashed line 43 In Fig. 5. The rear 
stop 68 may contact the rear end of the opening(s) in 
order to halt the translation of the flip latch assembly 62 
in the reanvard lateral direction 61 , The approximate po- 
sition of the rear end of the opening(s) is indicated by a 
dashed line 45 in Fig. 5. In this manner, the f onward and 
rear stops 66, 68 and the forward and rear ends of the 
opening(s) in the bottom 44 of the inner housing 40 de- 
fine the lateral distance the flip latch assembly 62 may 
travel in direction 60. 

[0021] The cartridge engaging device 30 may be op- 
erably connected to a first drive assembly 70, Figs. 4-5, 
which may be any type of drive assembly which is adapt- 
ed to lineariy translate the cartridge engaging device 30 
in a lateral direction 60. The first drive assembly 70 pref- 
erably comprises a first motor 72 and a first drive train 
(not shown), which may be any configuration of gears, 
etc., known in the art as necessary to convert motor 72 
operation to linear translation of the cartridge engaging 
device 30. The first drive assembly 70 allows the car- 
tridge engaging device 30 to carry a cartridge (e.g., 38, 
Fig. 3) into and out of the inner and outer housings 40, 
48. 

[0022] As best shown in Fig. 5, the flip latch assembly 
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62 may comprise an extending portion 74 which may be 
engaged by an extending portion 76 on the cartridge en- 
gaging device 30 In order to translate the flip latch as- 
sembly 62 in a reanvard lateral direction 61 . In opera- 
tion, the first drive assembly 70 may enter into an "over- 
drive" mode, i.e., the assembly 70 translates the car- 
tridge engaging device 30 farther in a rearward lateral 
direction 61 than what Is necessary to bring a cartridge 
38 into the housings 40, 48 in order to engage the flip 
latch assembly extending portion 74 and translate the 
flip latch assembly 62 in a rearward lateral direction 61 . 
The flip latch assembly 62 may further comprise a bias- 
ing device 78 (Figs. 4 and 5) which urges the flip latch 
assembly 62 in a forward lateral direction 63. After the 
flip latch assembly 62 is rotated as described in further 
detail below, the first drive assembly 70 translates the 
cartridge engaging device 30 in a fonvard lateral direc- 
tion 63 in order to disengage the cartridge engaging de- 
vice extending portion 76 from the flip latch assembly 
extending portion 74. The biasing device 78 continues 
to urge the flip latch assembly 62 in a forward lateral 
direction 63 until the flip latch assembly 62 is in its for- 
wardmost position as shown in Fig. 4. 
[0023] The cartridge engaging assembly 1 2 may also 
comprise a second drive assembly 80, Figs. 4 and 5, 
operably connected to the cartridge engaging device 30 
which is adapted to linearly translate the cartridge en- 
gaging device 30 In a longitudinal direction 82. Specifi- 
cally, the cartridge engaging device 30 is slidably 
housed within the inner housing 40, which is rotatably 
attached to the outer housing 48, which is linearly trans- 
lated by the second drive assembly 80. The second 
drive assembly 80 may be any drive assembly known in 
the art which is adapted to linearly translate an assem- 
bly, device or component. For example, the second 
drive assembly 80 may be comprised of belts and pul- 
leys as shown in Figs. 2-4 and described below, or pul- 
leys and chains or ropes (not shown), or racks and gears 
(not shown). 

[0024] As best shown in Figs. 4-6, the second drive 
assembly 80 may comprise a second motor 86 operably 
connected to a second drive train 84. The second drive 
train 84 may comprise a drive pulley 88 which may be 
attached to or integrally formed with a gear 1 04 from the 
third drive assembly 100 described below. The second 
drive train 84 may further comprise one or more inter- 
mediate gears 90 (which may be toothed gears) con- 
necting the gear 1 04 (which may also be a toothed gear) 
with the motor 86 as necessary to coordinate the motor 
speed with the desired rotational speed of the gear 1 04. 
It should be noted that the drive pulley 88 may be located 
anywhere along the second drive train 84. The second 
drive train 84 may further comprise a belt (which may 
be a toothed belt) 92, rope or chain and one or more 
idler pulleys 94 (only one shown) as necessary in order 
for the belt, rope or chain to maintain drivable contact 
with the drive pulley 88. A support and guide rail 96 may 
also be included which the outer housing 48 may slida- 



bly engage. as shown in Figs. 2-4. 
[0025] The cartridge engaging assembly 1 2 may also 
comprise a third drive assembly 1 00 (Figs. 4 and 5) op- 
erably connected to the cartridge engaging device 30 
5 which is adapted to rotate the cartridge engaging device 
30 around axis CC in direction 52 (Figs. 2 and 3). Spe- 
cifically, the cartridge engaging devtee 30 is slidably 
housed within the inner housing 40, and the inner hous- 
ing 40 is rotatably translated by the third drive assembly 
100. In the embodiment shown in Figs. 2-6, the third 
drive assembly 1 00 may comprise a third drive train 1 02 
operably connected to the second motor 86. As best 
shown in Figs. 4 and 5, the third drive train 102 may 
comprise a gear 1 04 with a plurality of slots 1 06 therein. 
The flip latch assembly 62 may comprise a tab 64 (Fig. 
5) which is engageable with each slot 106 In the gear 
1 04, whereby the tab 64 engages a slot 1 06 in order to 
rotate the flip latch assembly 62 around axis CC. The 
third drive train 102 may further comprise one or more 
intemnediate gears 90 connecting the gear 1 04 with the 
second motor 86 as described above with reference to 
the second drive train 84. The second motor 86 may be 
positioned outside the outer housing 48, and the inter- 
mediate gears 90 may be housed within the outer hous- 
ing 48 and extend through an opening 54 in the outer 
housing 48 as best shown in Fig. 3. 
[0026] In operation, the cartridge engaging device 30 
is aligned with a cartridge location 14,16, Fig. 1 , in order 
to retrieve a cartridge 18, 22, Fig. 1 from a storage slot 
24 or read/write drive 26, or put a cartridge 18, 22 into 
a storage slot 24 or read/write drive 26. A slot 1 06 on 
the gear 104 (Figs. 4-6) is then aligned with the tab 64 
(Fig. 5) on the flip latch assembly 62 (or a slot 106 may 
already be in alignment with the tab 64). In the embod- 
iment shown in Figs. 2-6 whereby both the second drive 
train 84 and the third drive train 102 are connected to 
the same motor (second motor 86). linear translation in 
a longitudinal direction 82 also rotates the gear 104. 
Thus, the slots 1 06 may be spaced apart such that, with 
rotation of the gear 1 04 from a first slot (e.g., 108, Fig. 
5) to a second, adjacent slot (e.g., 110, Fig, 5), the flip 
latch assembly 62 and cartridge engaging device 30 are 
linearly moved from alignment with one cartridge loca- 
tion (e.g., 28, Fig, 1) to alignment with an adjacent car- 
tridge location (e.g., 29, Fig. 1). 
[0027] Fig. 7 illustrates a method 1 1 2 for rotating the 
cartridge engaging device 30 of the cartridge engaging 
assembly 12 described above. This method describes 
the rotational operating mode of the cartridge engaging 
assembly 12. The cartridge engaging assembly 12 may 
enter into the rotational operating mode with or without 
a cartridge (e.g., 38, Fig. 3) engaged thereby. 
[0028] With reference also to Figs. 2-6, the first step 
114 of the method 112 comprises aligning one of the 
slots 1 06 on the gear 1 04 with the tab 64 on the flip latch 
assembly 62. The next step 116 comprises using the 
first drive assembly 70 to linearly translate the cartridge 
engaging device in a reanvard lateral direction 61 (Fig. 



15 



20 



25 



30 



35 



40 



45 



50 



5 




9 EP 1 107 

5). The next step 118 comprises engaging the flip latch 
assembly 62 with the cartridge engaging device 30. 
More particularly, the extending portion 76 on the car- 
tridge engaging device 30 engages the extending por- 
tion 74 on the flip latch assembly 62. The next step 1 20 5 
comprises using the first drive assembly 70 and the car- 
tridge engaging device 30 to linearly translate the flip 
latch assembly 62 in a rearward lateral direction 61 in 
order to engage the slot 106 on the gear 104 with the 
tab 64 on the flip latch assembly 62. Specifically, the ex- io 
tending portion 76 on the cartridge engaging device 30 
pushes on the extending portion 74 on the flip latch as- 
sembly 62, which moves the flip latch assembly 62 in a 
rearward lateral direction 61. The next step 122 conn- 
prises using the third drive assembly 100 to rotate the 15 
gear 1 04 1 80 degrees. The final step 1 24 comprises us- 
ing the first drive assembly 70 to linearly translate the 
cartridge engaging device 30 in a forward lateral direc- 
tion 63 in order to disengage the cartridge engaging de- 
vice 30 from the flip latch assembly 62 and disengage 20 
the tab 1 04 from the slot 1 06. 

[0029] The cartridge engaging assembly 12 may fur- 
ther comprise a latch-unlock mechanism 126 which pre- 
vents the flip latch assembly 62 from rotating when the 
cartridge engaging assembly 1 2 is not in a rotational op- 2S 
eratingmode. As best shown in Figs. 4 and 5, the latch- 
unlock mechanism 126 may comprise a first catch 128 
and a second catch 130 which are each adapted to re- 
ceive a pin 1 32 on the flip latch assembly 62 (which may 
be attached to or integrally fonmed with the f onward stop 30 
66 as shown in Fig. 5). The catches 128, 130 are pref- 
erably attached to or integrally fonned with the outer 
housing 40 as shown. As the flip latch assembly 62 is 
linearly translated in a reanA/ard lateral direction 61 dur- 
ing the rotational operating mode as described above, 35 
the pin 132 is released from a catch (e.g., 128, Fig. 5), 
and the flip latch assembly 62 Is allowed to rotate. As 
described above, upon completion of a rotation, the flip 
latch assembly 62 is translated in a forward lateral di- 
rection 63, and the pin 132 Is received into the opposite 40 
catch (e.g.; 130, Fig. 5). Alternately (not shown), the 
catches may be adapted to receive the flip latch assem- 
bly 62 immediately after rotation thereof and release the 
flip latch assembly 62 immediately prior to rotation 
thereof. For example, the catches may be provided with ^5 
a release mechanism (not shown) which is activated by 
the linear translation of the flip latch assembly 62 in a 
rearward lateral direction 61 . 

[0030] The cartridge handling system 1 0 of any of the 
embodiments described herein may include a tracking so 
device such as a bar code reader. Such a tracking de- 
vice is described in U.S. Patent Application Serial No. 
09/292,781, which was incorporated by reference 
above. However, it is to be understood that any tracking 
device may be utilized with the present invention. As 55 
shown in Fig. 2, a tracking device 1 40 may be positioned 
on a rotatabte portion of the cartridge engaging assem- 
bly 1 2, e.g., on the inner housing 40. The tracking device 
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140 may be adapted to read labels such as a bar code 
label 142 shown on the cartridge 38 in Fig. 3. 
[0031] Alternatively, as shown in Fig. 3, two tracking 
devices 1 44, 1 46 may be provided which are positioned 
on anon-rotating portion of the assembly 12, i.e., on the 
outer housing 48. Each of the tracking devices 144, 146 
would face one plane of cartridges (e.g., tracking device 
144 could face cartridges aligned along plane AA, Fig. 
1, and tracking device 146 could faces cartridges 
aligned along plane BB, Fig. 1). While providing two 
tracking devices would increase the overall cost of the 
system 10, It would also increase the speed in which 
cartridges could be scanned. In other words, both of the 
tracking devices 144, 146 could be operating simulta- 
neously on both planes (AA, BB, Fig. 1) of cartridges, 
or operation may be switched between the tracking de- 
vices 1 44, 1 46 as desired, allowing both planes (AA, BB, 
Fig. 1) of cartridges to be read without having to rotate 
the cartridge engaging device 30 and inner housing 40. 
Even with two tracking devices, the present invention is 
superior to a pass-through assembly with two tracking 
devices since a cartridge (e.g., 38, Fig. 1 ) in the present 
invention needs a label only on the front thereof as 
shown in Fig. 3, as opposed to the prior art pass-through 
assembly which requires a label on both the front and 
rear of each cartridge as described above. 
[0032] Figs. 8 and 9 illustrate another embodiment of 
the cartridge engaging assembly 150 of the present in- 
vention which may be utilized in a cartridge handling 
system 1 0, Fig. 1 . The cartridge engaging assembly 1 50 
may be substantially identical to the cartridge engaging 
assembly 12 described above, except where othenA/ise 
noted. As shown in Figs. 8 and 9, the cartridge engaging 
assembly 150 may comprise a cartridge engaging de- 
vice 1 52 which may be identical to the cartridge engag- 
ing device 30 described above. The cartridge engaging 
assembly 1 50 may further comprise a first drive assem- 
bly 154 (Fig. 9) which may be identical to the first drive 
assembly 70 described above. In this embodiment, a flip 
latch assembly is not needed. A support and guide rail 
156 (removed from Fig. 9 for clarity) may also be pro- 
vided which may be identical to the support and guide 
rail 96 shown in Figs. 2-4. 

[0033] The cartridge engaging assembly 1 50 may fur- 
ther comprise a rotatabte inner housing 1 60 which hous- 
es the cartridge engaging device 152, and a lineariy 
translatable outer housing 1 62 (removed from Fig. 9 for 
clarity). As shown in Fig. 8, the outer housing 162 may 
comprise only the bottom portion of the outer housing 
48 shown in Figs. 2-5, without any sidewalls or top wall, 
or, alternatively, the outer housing 162 may be substan- 
tially identical to the housing 48 shown in Figs. 2-5. The 
inner housing 1 60 may be rotatably attached to the outer 
housing 1 62. The inner housing 1 60 is rotatable around 
axis DD in direction 1 64. The outer housing 1 62 is fixed 
relative to the inner housing 160, i.e., the outer housing 
1 62 does not rotate. 

[0034] The cartridge engaging assembly 1 50 may f ur- 
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ther comprise a second drive assembly 1 70 and a third 
drive assembly 200, each of which are operably con- 
nected to the cartridge engaging device 30. Unlike the 
second and third drive assemblies 80, 100 of Figs. 2-6, 
the second and third drive assemblies 170, 200 of Figs. 
8 and 9 are completely separate from one another and 
comprise separate motors 176, 206. 
[0035] The second drive assembly 170 (removed 
from Fig. 9 for clarity) in this embodiment is adapted to 
linearly translate the cartridge engaging device 152 in a 
longitudinal direction 1 72. Specifically, the cartridge en- 
gaging device 152 is slidably housed within the inner 
housing 160, which is rotatably attached to the outer 
housing 162, which is linearly translated by the second 
drive assembly 1 70. It should be noted that, like the sec- 
ond drive assembly 80 of Figs. 2-6, the second drive 
assembly 1 70 of Figs. 8 and 9 need not comprise the 
assembly shown in these figures. Instead, the second 
drive assembly 1 70 may be any linear drive assembly 
known in the art that uses a motor which Is not operably 
connected to the third drive assembly 200. For example, 
the second drive assembly 170 may be comprised of 
belts and pulleys as shown in Fig. 8, or pulleys and 
chains or ropes (not shown), or racks and gears (not 
shown). 

[0036] As shown in Fig. 8, the second drive assembly 
1 70 may comprise a second motor 1 76 operably con- 
nected to a second drive train 174. The second drive 
train 1 74 may comprise a drive pulley 178 which, unlike 
the embodiment shown in Figs. 2-6, is not attached to 
any gear or drive component from the third drive assem- 
bly 200 described below. The second drive train 174 
may further comprise one or more intemnediate gears 
179 (which may be toothed gears) connecting the drive 
pulley 1 78 with the second motor 1 76 as necessary to 
coordinate the motor speed with the desired rotational 
speed of the drive pulley 178. 
[0037] The second drive train 174 may further conv 
prise one or more belts (which may be toothed belts) 
1 80, 1 82, ropes or chains and one or more idler pulleys 
184, 186. As shown in Fig. 8, the belts 180, 182 and 
idler pulleys 184, 186 may be provided at the upper end 
1 88 and lower end 1 90 of the cartridge engaging assenrv 
biy 150 to help stabilize the assembly 150 during linear 
translation thereof. The idler pulleys 184, 186 may be 
connected by a rotatable shaft 1 92. The drive pulley 1 78 
may also be connected via a shaft (not shown) to an 
idler pulley (not shown) at the lower end 1 90 of the car- 
tridge engaging assembly 150. The belts 1 80, 1 82 may 
be fixedly attached to upper and lower guide bearings 
194 (only the upper guide bearing is shown) extending 
from the inner housing 1 60. The upper and lower guide 
bearings 192 are preferably connected to the outer 
housing 1 62 via a shaft (not shown) or the like, and are 
non-rotatable. 

[0038] In the embodiment of Figs. 8-9, the second 
drive train 174 and second motor 176 are not lineariy 
translated with the cartridge engaging device 152 and 



housings 160, 162. Instead, these components are fix- 
edly attached to a non-translatable portion of the car- 
tridge handling system 1 0 such as a system housing 
(not shown). 

5 [0039] The third drive assembly 200 in this embodi- 
ment is adapted to rotate the cartridge engaging device 
1 52 around axis DD in direction 164 (Fig. 9). Specifically, 
the cartridge engaging device 152 is slidably housed 
within the inner housing 1 60, and the inner housing 1 60 
is rotatably translated by the third drive assembly 200. 
As best shown in Fig. 9, the third drive assembly 200 
may comprise a third drive train 204 operably connected 
to a third motor 206. The third drive train may be com- 
prised of a gear 208 which is fixedly attached to the inner 
housing 1 60 and which may extend through an opening 
(not shown) in the outer housing 1 62 (Fig. 8). The third 
drive train 204 may further comprise one or more inter- 
mediate gears 210 (whtoh may be toothed gears) con- 
necting the gear 208 (which may also be a toothed gear) 
with the third motor 206 as necessary to coordinate the 
motor speed with the desired rotational speed of the 
gear 208. 

[0040] While illustrative and presently preferred em- 
bodiments of the invention have been described in detail 
herein, it is to be understood that the inventive concepts 
may be otherwise variously embodied and employed 
and that the appended claims are intended to be con- 
strued to include such variations except insofar as lim- 
ited by the prior art. 



Claims 

1 . A cartridge engaging assembly (12, 1 50) for trans- 
lating a cartridge (18, 22, 38), comprising: 

a) a linearly translatable cartridge engaging de- 
vice (30, 1 52) adapted to engage said cartridge 
(18,22,38); 

b) a first drive assembly (70, 1 54) operably con- 
nected to said cartridge engaging device (30, 
152) which is adapted to linearly translate said 
cartridge engaging device (30, 152) in a lateral 
direction (60); 

c) a second drive assembly (80, 170) operably 
connected to said cartridge engaging devk^e 

(30, 152) which is adapted to linearly translate 
said cartridge engaging device (30, 152) in a 
longitudinal direction (82, 172); and 

d) a third drive assembly (100, 200) operably 
connected to sakJ cartridge engaging devk:e 
(30, 152) which is adapted to rotate said car- 
tridge engaging device (30, 1 52) around an axis 
(CC, DD). 

2. A cartridge handling system (1 0), comprising: 

a) a plurality of cartridge locations (1 4) oriented 
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along a first plane (AA); 

b) a plurality of cartridge locations (1 6) oriented 
along a second plane (BB); and 

c) a cartridge engaging assembly (12, 150) for 
translating a cartridge (18, 22, 38) from one of 
said cartridge locations (14,16) oriented along 
either said first plane (AA) or said second plane 
(BB) to another of said cartridge locations (14, 
16) oriented along either said first plane (AA) 
or said second plane (BB), comprising: 

I) a linearty translatable cartridge engaging 
device (30, 152) adapted to engage said 
cartridge (18, 22.38); 

ii) a first drive assembly (70, 154) operably 
connected to said cartridge engaging de- 
vice (30,152) which is adapted to linearty 
translate said cartridge engaging device 
(30, 152) in a lateral direction (60); 

iii) a second drive assembly (80, 170) op- 
erably connected to said cartridge engag- 
ing device (30, 1 52) which is adapted to lin- 
early translate said cartridge engaging de- 
vice (30, 152) in a longitudinal direction 
(82, 172); and 

iv) a third drive assembly (1 00, 200) oper- 
ably connected to said cartridge engaging 
device (30, 1 52) which is adapted to rotate 
said cartridge engaging device (30, 152) 
around an axis (CC, DD). 

3. The invention of claim 1 or 2, wherein: 

a) said first drive assembly (70) comprises a 
first motor (72) operably connected to a first 
drive train; 

b) said second drive assembly (80) comprises 
a second motor (86) operably connected to a 
second drive train (84); 

c) said third drive assembly (100) comprises 
said second motor (86) operably connected to 
a third drive train (1 02). 

4. The invention of claim 3, said cartridge engaging 
assembly (12) further comprising a rotatable and 
lineariy translatable flip latch assembly (62), and 
wherein: 

a) said third drive train (102) comprises a gear 
(104) with a plurality of slots (106) therein; 

b) said flip latch assembly (62) comprises a tab 
(64) which is engageabie with each of said slots 
(106); and 

c) said tab (64) engages one of said slots (1 06) 
in order to rotate said flip latch assembly (62) 
around said axis (CC). 

5. The invention of claim 4 wherein: 
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a) said cartridge engaging device (30) compris- 
es an extending portion (76); 

b) said flip latch assembly (62) comprises an 
extending portion (74) and a biasing device (78) 
which urges said flip latch assembly (62) in a 
forward lateral direction (63); and 

c) said extending portion (76) on said cartridge 
engaging device (30) engages said extending 
portion (74) on said flip iatch assembly (62) in 
order to translate said flip latch assembly (62) 
in a reanA^ard lateral direction (61). 

6. The invention of claim 1 or 2, wherein: 

a) said first drive assembly (154) comprises a 
first motor operably connected to a first drive 
train; 

b) said second drive assembly (1 70) comprises 
a second motor (1 76) operably connected to a 
second drive train (1 74); 

c) said third drive assembly (200) comprises a 
third motor (206) operably connected to a third 
drive train (204). 



25 7. The invention of claim 1 or 2, said cartridge engag- 
ing assembly (12, 150) further comprising a lineariy 
translatable, nonrotatable outer housing (48, 162) 
and a lineariy translatable and rotatable inner hous- 
ing (40, 160) rotatably attached to said outer hous- 

30 ing(48.162). 

8. The Invention of claim 7, further comprising a track- 
ing device (140) positioned on said inner housing 
(40, 160). 
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9. The invention of claim 7, further comprising a first 
tracking device (1 44) positioned on said outer hous- 
ing (48, 162) and a second tracking device (146) 
positioned on said outer housing (48, 162) laterally 
opposite of said first tracking device (144). 

1 0. A method (112) for rotating a cartridge engaging de- 
vice (30) of a cartridge engaging assembly (12), 
said cartridge engaging assembly (12) comprising 
a first drive assembly (70) operably connected to 
said cartridge engaging device (30) which Is adapt- 
ed to lineariy translate said cartridge engaging de- 
vice (30), a rotatable and linearly translatable flip 
latch assembly (62) for said cartridge engaging de- 
vice (30), a third drive assembly (1 00) operably con- 
nected to said cartridge engaging device (30) which 
is adapted to rotate said cartridge engaging device 
(30) around an axis (CC), wherein said third drive 
assembly (100) comprises a gear (104) with a plu- 
rality of slots (1 06) therein and said flip latch assem- 
bly (62) comprises a tab (64) which Is engageabie 
with each of said slots (106), said method compris- 
ing: 
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a) aligning one of said slots (1 06) on said gear 
(1 04) with said tab (64) on said flip latch assem- 
bly (62); 

b) using said first drive assembly (70) to linearly 
translate said cartridge engaging device (30) in s 
a reanward lateral direction (61); 

c) engaging said flip latch assembly (62) with 
said cartridge engaging device (30); 

d) using said first drive assembly (70) and said 
cartridge engaging device (30) to linearly trans- io 
late said flip latch assembly (62) in said rear- 
ward lateral direction (61) in order to engage 
said slot (106) with said tab (64); 

e) using said third drive assembly (100) to ro- 
tate said gear (1 04) 180 degrees; and ^5 

f ) using said first drive assembly (70) to linearly 
translate said cartridge engaging device (30) in 
a forward lateral direction (63) in order to dis- 
engage said cartridge engaging device (30) 
from said flip latch assembly (62) and disen- 20 
gage said tab (64) from said slot (1 06). 
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ALIGN ONE OF SLOTS ON GEAR WITH 
TAB ON FLIP LATCH ASSEMBLY 
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USE FIRST DRIVE ASSEMBLY TO LINEARLY 
TRANSLATE CARTRIDGE ENGAGING DEVICE 
IN A REARWARD LATERAL DIRECTION 
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ENGAGE FLIP LATCH ASSEMBLY 
WITH CARTRIDGE ENGAGING DEVICE 
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USE FIRST DRIVE ASSEMBLY AND CARTRIDGE ENGAGING DEVICE 
TO LINEARLY TRANSLATE FLIP LATCH ASSEMBLY IN REARWARD 
LATERAL DIRECTION IN ORDER TO ENGAGE SLOT WITH TAB 



USE THIRD DRIVE ASSEMBLY TO 
ROTATE GEAR 180 DEGREES 
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USE FIRST DRIVE ASSEMBLY TO LINEARLY TRANSLATE 
CARTRIDGE ENGAGING DEVICE IN A FORWARD LATERAL DIRECTION 
IN ORDER TO DISENGAGE CARTRIDGE ENGAGING DEVICE FROM 
FLIP LATCH ASSEMBLY AND DISENGAGE TAB FROM SLOT 
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